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METHOD FOR LOAD CONTROL, AND RADIO SYSTEM 

HELD OF THE INVENTION ^ ^ bejng 

The inventon relates to , met" ^ ^ 

n*^-—*-^^ for load control, .he 

inU :r;d I ' ^VS'em comprising at leas, one base sta- 
method being used ,n . d, gl m rad , V ^ ^ by , rans . 

ton and a subscriber "^^^ signals and/or interferences, 
mitting and receiving s,gnals wh ch ar de^ 9 ^ ^ Qne 

The — - ^ ^ h cornp rise at least one transceiver 
ba se station and a ->*~££Z**i wrth one another by transmuting and 
and which are arranged to ~ m ™" interferences. 
r eceiving signals which are des,r 9M "d' a( ^ 

The invent.cn which comprise at least one trans- 

one — station and with one another by transmit- 

Cnd — EZS* b are desired signa,s and,or interference, 



10 



15 



20 BACKGROUND OF THE INVENTION n ce| , u , ar radio sys . 

The invention CDMA technics the user, 

,ems and particularly to a MW* eadj Mde whicn js mo re 

narrowband data ^' ^ ™ ^' ' mparatively wide band. In the methods, 
wideband than the data signal, to w di code is oonven- 

25 handwidths from 1 to 50 MHz have been u sed . The sp 9^ ^ ^ 

ti o„al,y formed o, a long pseu o^a m order t0 disti n- 

spreading code . much s an(J bols , tney are called ch, P s. 

guish spreading code bits from data Ms a y Then me 

Each user data symbol is ^^lelZy lJ used by the spreading 

spreading code. . interference iimited multiple access systems such 

3S The <^ „ determin ed by an interference power 

as the CDMA cellular radio system i* 
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caused by users. In such a system the subscriber terminal usually establishes 
a connection with the base station to which the path loss is the smallest. The 
base station coverage does not in ail situations correspond to the traffic need, 
but the load of some base stations increases to such an extent that the con- 
5 nections to the subscriber terminals can be disconnected either due to the in- 
creased interference or to the inadequacy of the shift capacity. 

It is assumed in prior art handover and power regulation algorithms 
that a connection is established with the base station to which the path loss is 
the smallest. Such a best connection principle is thus preferable, as the traffic 

10' load towards the base station is constant or when the signal-to-interference 
ratio of the most loaded base station meets the minimum requirement. But 
when the load of a base station increases to such an extent that the minimum 
requirements of the connection quality cannot be met, a way is needed to bal- 
ance the load. A prior art radio system does not, however, allow load man- 

15 agement that balances the load, but prior art systems easily lead to an unsta- 
ble situation, in which disconnecting the connection to some subscriber termi- 
nals is the only possibility. Such heavy load situations, in which the connection 
quality declines below the minimum requirements and which can thus be 
called overload situations, are not desired. 

20 In the interference limited radio systems it is of primary importance , 

to keep the load sufficiently low, because otherwise owing to fast power cbh^ 
trol the transmitters increase their power to the maximum. At worst this, in turn, 
could lead to the disconnecting of most radio system connections. Then again, 
it is appropriate to handle simultaneously as many connections as possible 

25 

SUMMARY OF THE INVENTION 

An object of the present invention is to implement a method and a 
radio system applying the method.Jn which a load can be optimally controlled 
at a connection and/or cell level, and thus prevent overload situations and im- 
30 prove the connection quality in a normal situation. Another object of the inven- 
tion is also to enable large data transmissions using the highest possible data 
rate. 

This is achieved with the method of the type set forth in the pream- 
ble characterized by forming a combined signal strength of one or more de- 
35 sired signals; forming a combined total strength of the interferences and one 
or more desired signals; forming a load result measuring the load by compar- 
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ing „ signal length and the j^j^rs^c: 

threshold value, which is a P' ed ^™ and ^ threshold va |ue substantially 

anowed, whereby. balanced by changing the telecommunica- 

differ from one another, the load .s d 

5 tion rate. . f rther characterized by forming sig- 

Th e method of .ha — * ^ t0 , nteri erence ratios; forming a 
nal-specifically one or more * ■ . Qf more desire d sig- 

oomoinedioadresuitof h^na^ bV P P 

nawo-interference ratios writ. corr P ^ ^ g (hreshold ^ whjch , s a 
10 transmission rates; '° hesl , oad lev el allowed, whereby, when the 

predetermined measure or he h 9 substantia „ y differ from one another, the 
,oad result and the threshold resuK atjon 

,oad is balanced by changing the telec , characterized by comprising 

The radio system of the i-» ^ ^ ^.^ signa , s; tota , 

15 signal means to form a streng ,h for both interferences and 

strength means to form a combmed to ^ ^ ^ ^ ^ by com . . 

one or more desired ^.^'^ threshold means to compare 

paring the signal strength and the ota. st eng measure for 

L load result w«h a threshold " h -^ J a ^ ^ ^ thre shold 
20 the highest ,oad level *"°^ ^ et on the pasis o, the comparison, the 
va ,ue substantially differ f, o« ^ tetecornrn unica- 
radio system is arranged to balance 

tion rate. , , h » invention is further characterized by com- 

The radio system of the mo ^ ^ ^ sjgna , 

25 prising signal-to-interfecence ^ 0 me s(ored; frequency band means ,n 
^-interference ratios are J e or more slgn als is stored, data 

which information on a bandwidth of ^ ^ |nformatjon on a dala 

transmission rate means which are _ « means whjch are ar- 

transmission rate of one or more ^ said des ired signal-to- 

30 ranged to form a load resu« V J and data transm ission rate, 

interference ratio with sard b * ( „ tnres hold value, which ,s a 

threshold means to compare th >°ad gnd when the load 

predetermined measure for the hrghe load ^ qr ^ ^ q( 

result and threshold value substan.aU dtfe ^ ^ ^ chapging 

35 the- comparison, the radio system ,s arrange 
the telecommunication rate. 
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Great advantages are achieved with the method of the invention. 
The overload situations of an interference limited radio system can be avoided 
and the load can be optimally controlled. In addition, unstable situations and 
connection cut-offs can be avoided at the same time as a maximum bit rate 
5 can be used in relation to each situation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in greater detail with 
reference to examples in the accompanying drawings, in which 
10 v Figure 1 shows communication between two transceivers, 

Figure 2 shows a cellular radio system, 
Figure 3 shows a transceiver and 

Figure 4 shows a second transceiver solution of the invention. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The method of the invention can be applied to interference limited 
radio systems such as a CDMA system without restricting thereto. 

Let us now examine in more detail the theoretical basis of the in- 
vention. In the CDMA system a signal-to-interference ratio SIR can be deterr- 
20 mined for each connection i as follows: 

P n , 

SIRi = P ga in ,,-5- — . (1) 

int. i 

where i is a connection index, P ret - f is a combined strength for a received de- 
25 sired signal and an interfering signal, P jnl } is a total interference strength and 

BW 

9 air » p gain, i is defined P ga/a/ = , where BW is a bandwidth and DS is a data 

transmission rate. Each signal is both a possible desired signal and an inter- 
fering signal, since the signals interfere with one another. A signal strength is 
preferably measured as a signal power without restricting thereto, since the 

30 solution of the invention also operates by applying another parameter de- 
scribing the signal strength. The data transmission rate DS is measured, for 
example, as bits per second. The bandwidth BW is the bandwidth the receiver 
employs for a radio-frequency signal. What is meant by a connection is the 
connection between a subscriber terminal and a base station, the connection 

35 usually being established for a call or a data transmission. In a typical radio 
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* „i ic nreferablv a mobile phone, 
system the subscriber terminal s P ^ ^ ^ ^ ^ Qf ^ formu|a 



'SIR, 



P„, ( 2 ) 



, • ,„ a d In the CDMA system a total interference is 
is obtained, where L is a oa. ^ ^ (desjred signals) 

formed from other signals than p _ y ^ electromagn etic radiation on 
and from a constant to^™*™ from the transceiver's thermal noise. 
10 said frequency hand and, ^ £L ^ „ tQ be detected . Other 
ZZZZZ^ - a-us Terence, ,n this way form.a * 
can be converted into mode: 



S/R, v l5i = — ! 

— - = TP .+ 



(3) 



where 



1 t when ZPrx.i 



CO . 



20 ,n — ( 3,,sa t ota,inte = ^ 

„al interferences and > "rfe« whe „ tran s mitt ed powers are increased in 
upon each other to „ s ofinter ference , aiso increase, as the 

order to enlarge power P„. seve p neighbouring cell in which the 

signals of P. interfere, for ' 3 , J ws that irr esoec,ive o, how 

25 powers to be used ^^ ^ P j grows, the left side o, formula 
high the strength of , re ^ ^ ^ ^ ^ ^ 

(2) stays smaller than 1 The res ed (o ^ efficiency of interference 

tenna but the results have to ^ Cancellat , on , Mul ,i-User Detects) 
cancellation when IC or MUD Terence cancellation reduces the mu- 
30 methods are <— ' „ for example, the MUD method reduces in- 

,ua, interference c becomes flvefol d, or 5. Based on th,s ,n.or- 

terference to a fifth, the iimu 
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mation the solutions of the invention can be implemented. The closer the value 
1 the result of formula (2) is, the higher the load L of the receiver is. It is not 
worthwhile to let the load L grow too high, instead it should be aimed to keep 
the load L sufficiently below the threshold value result 1. 
5 Let us now examine in greater detail the method of the invention 

utilizing Figures 1 and 2. The situation in Figure 1 comprises transceivers 10 
and 11, a bi-directional communication with a desired signal 12 and interfer- 
ences 13. The transceiver 10 is, for example, a base station and the trans- 
ceiver 11 is a subscriber terminal. When the subscriber terminal 11 transmits 

10 its own signal 12, or the desired signal, to the base station 10, the base station 
10 receives the desired signal 12, but simultaneously the base station 10 re- 
ceives the interferences 13, which interfere with the detection of the desired 
signal 12. In order to improve the quality of the desired signal 12 and to ensure 
the detection, the base station 10 transmits a command to the subscriber ter- 

15 minal 1 1 concerning the change of the data transmission rate. As the interfer- 
ences 13 interfere with the connection 12 the command preferably comprises 
information on reducing the data transmission rate. After acknowledging the 
command both the base station 10 and the subscriber terminal 11 use the re- 
duced data transmission rate, which improve the interference tolerance of both 

20 receivers 10 and 11. 

The method of the invention thus operates in more general terms as 
follows. A signal strength of one or more desired signals 12 is formed and 
similarly a combined total strength P re + I of the interferences 13 and the de-- 
sired signal 12 is also formed. By comparing the signal strength to the total 

25 strength P re + I, whereby a load result L is formed, and by further comparing 
the load result thus formed to a predetermined threshold value K t , or to the 
load goal, measures are taken, if required, to balance the load. The compari- 
son can be performed, for example r by dividing or calculating the difference. If 
the load L is substantially more than what is allowed according to the threshold 

30 value K t , or in accordance with formula (3) 

ZP 

^ ' rx. f 

l= yKt^i >k - (4) 

i 

where K t is a predetermined threshold value, the load L is reduced preferably 
35 by decreasing the data transmission rate of the desired signal. If again the 
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load L is substantia^ less than what is allowed by the threshold value K, or 
according to formula (3) . • ■ 

IP„./ (5) 
I = — : <K ( , 

yp . + / : 

i 

5 • • «ta of the desired signal 12. or generally of any signal, 

the 1-d of the invention, which can 
can be mcreasea. inu & . : constant. 

Figure 2 illustrates xne 
10 system. The cellular radio system = c s and 2^ 

prises a *on«. The subscriber terming 

terminals 21 and 22 are pretera y^ subscriber term.nal 

21 communicate with the base station 20 n J • _ 

22 does not communicate w,th anyWP the s ^ ^ ^ 

1S desired si g nals o, the ^^^^nL within the eel, as 
cell 1. The same s.gnals 23 also rep ^ ^ a , 

desired signais 23 interfere w,.h one ano «^ ^ )n ^ 

the C ell 1 from outside. electromagnetic radiation 

eel, 1 interferences . are a - <*^ J interfe ring with the desired sig- 
20 on the frequency band of the desire ^ 9 q( ^ .^.^ ^ 

nals 23 and by the noise of the rece^erjn ^ ^ 

nations between the interferences me relafon between lh e 

to be kept in balance and the threshold » , mined| on the ba . 

interferences 13 and *• *^ "»™ * ^ * ra e of th e desired signais is 
26 sis of which threshold v^*^ 1 ^,, the receiver increases or de- 
either increased or reduced. Then the ,o fe 23 

cre ases. In the cel, 1 the cc-bined s,gn^ s ren ^ ^ cM 

is summed or otherwise correspondingly formed^ ^ ^ sjmj _ 

,o,a, strength P„ ♦ . o. the Interferences 3 and the e » + 
30 lady formed. By comparing , the signal rengt P^^ ^ ^ ^ 

whereby the load result L ,s obtained, ana y ures are take n. if 
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accordance with formula (4), the effect of the interferences 13 and 23 on the 
desired signals 23 of the cell is reduced preferably by decreasing the data 
transmission rate of the desired signals 23, At this time new connections are 
not preferably established either, before the load situation has changed in 
5 such a way that there is less load L than what is allowed according to the 
threshold value K t , since the new connections would further increase the load. 

If again the load L is substantially less than what is allowed ac- 
cording to the threshold value K t in accordance with formula (5) f the data 
transmission rate of the desired signals 23 can be increased. The relation 

10 v between the strengths of the desired signals 23 and the combined 
strengths + I of both the interferences 13 and the desired signals 23 is 
aimed to. keep constantly stable in the cell 1 . 

In the second method of the invention the effect of the data trans- 
mission rate change on the load L can more clearly be concluded. In this 

15 method a signal-to-interference ratio SIRj of each connection i is given a con- 
nection-specific desired value SIRj t in formula (3) and in order to calculate the 
load L it is proportioned by the bandwidth BW and the data transmission rate 
DS. Thus, the aim is to keep formula (6) continuously valid for the connections 
i 

20 

SIR 

. l * 1 t ds <i-bw = 1 - £ = K " (6) . 

where 1 - e is a load objective, or a threshold value load K t . The load situation 
is most preferable when the load L corresponds to the desired threshold value ;,, 

25 K t , whereby L = K t . The signal-to-interference ratio SlR u is preferably formed 
using filtering to the effect that it is a moving average value of the measured 
signal-to-interference ratios SIR, for example, a mean. Since SIRj t changes 
slowly, by changing the data transmission rate in a variable P gain , the load L 
also changes in an easily predictable way. The parameter e can be constant or 

30 variable and its value should be between figures 0 and 1. Typically the value 
of the parameter z can be, for example, 0.5. The value of the desired signal-to- 
interference ratio SIRi t thus depends on the connection i and the cell and 
therefore the value of SIRj t has to be adapted according to the situation. For* 
example, the base station preferably measures, when operating, the signal-to- 

35 interference ratios SIR repeatedly. Then the load result L is regularly formed, 
for example, at 20 ms intervals. A bit-error-rate BER, a signal-to-noise ratio 
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S/N or equivalent can be used as a measure of the signal-to-interference ratio 
SIR in the solution of the invention. 

The strengths of the signals and interferences can be determined ,n 
the method of the invention from the signals' instantaneous or long-term sta- 
tistical effective values or from other equivalent values. In the method o the 
invention the data transmission rate is reduced preferably in the c°nnect,ons 
that have the highest energy per transmitted symbol, or usually per b,t. Th s 
facilitates the detection in difficult circumstances. The data transm,ss,on rate 
Htm increased ce,l-specif,ca,ly preferably in the connections that have 
he smallest energy per transmitted symbol, or usually per bit. Thus, an opti- 
the smallesr ene yy v „ btain ed in respect of the interferences, 

mallv fast data transmission rate is obtaineu ^ 

As SIR also represents, for example, in formula (6) a s.gnal inter- 
ference objective 'aimed at. in addition to changing the data transmission rate 
"1 method of the invention the load can be balanced also by changing the 
Z ^-interference ratio SIR, objective. Such an operation s advantage^ , 
for example, in heavily loaded circumstances, when more interference has to 

be accepted than usually. 

,n addition to changing the data transmission rate and the signal- o- 
interference ratio objectives, the establishment of new connect, ^ is *so 
controlled in the inventive method. Then a new connection to be established 
panLarly increases the load of the base station, hence the 
is allowed to be established in the method of the invention only ,f the load L 
remains smaller than the highest possible load. 

remamS Le " us- now examine in more detail the establishment of the new 
connection in an up-link direction in a typical radio system. The base stat.on 
carats an u P ,ink load L up using formula (6). The base station also calcu- 
lates an estimated load situation L new . up for the new connect.on 



15 



20 



25 



V n * S ' R, UP (7) 

L ne *. up - L u P + us > evv ' 

i0 The base station also calculates continuously, regularly or irregularly « . stan- 
dard deviation, a variance or equivalent std t of the load L. which it uti zes 
when fling he threshold value K, of the load. The threshold value K, of he 
Toad i Ttne same Kind in formulas (4) and (5) bu, the effect of uncontrolled 
<B new connections on the load situation is preferably also taken ,n,o account. If 
M Z o d l_. >s smaller than a threshold value K, a connection can 
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be established. Otherwise a new connection is not established. In other words, 
when formula (8) is valid the connection is established: 

L ne W . up < K t = 1 - e - M * std L + margin ho , (8) 

5 

where M is a freely chosen parameter (typically M = 5) and margin ho is a han- 
dover parameter (typically 0.05 when handover is performed, 0 for a new be- 
ginning connection), which is meant to prioritize a new handover connection. 
The load of uncontrolled connections can be taken into account by reducing 

10 * the threshold value K t by an amount based on standard deviation std L , and' 
thus aiming to leave reserve space for a new connection. 

In a down-link direction the establishment of a connection is con- 
trolled similarly as in the up-link direction. If the estimated load L new up is smaller 
than the threshold value K t , the connection can be established. Otherwise a 

15 new connection is not established. In other words, when formula (8) is valid 
the connection is established. In addition, the total strength P tot of the signal 
transmitted by the base station preferably has to be smaller than the threshold 
value P th of the strength. The total value P tot of the strength comprises at-least 
a real desired signal strength P s and preferably also a pilot signal strength P p 

20 associated with the desired signal. In formula mode this can be shown as fol- 
lows: P lh > P s + P p = P tot . The strengths of the desired signal and the pilot sig- 
nal are preferably effective values. 

Figure 3 illustrates the solution of the invention which can preferably 
be located at the base station and the base station controller of the radio sys- 

25 tern. The transceiver comprises an antenna 40, signal pre-processing means 
41, post-processing means 42, signal means 43, total strength means 44, 
comparing means 45, threshold means 46, control means 47, transmission 
means 48, threshold value means 53, in which a threshold value is stored, 
means 54 to calculate standard deviation, means 55 to prioritize the sub- 

30 scriber terminal performing handover, signal-to-interference ratio means 60 
and measuring means for total signal strength 64. The radio-frequency trans- 
mission received by the antenna 40 typically comprises signals from various 
transmitters which function as sources for both the desired signals 23 and the 
interferences 13. The combined signal combination of the interferences 13 and 

35 the desired signals 23 propagates from the antenna 40 to the pre-processing 
means 41 comprising, for example, radio frequency means and a filter (not 
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shown in the Figure). The radio frequency means and the filter calculate the 
frequency of the received signal combination preferably for the intermediate 
frequency The signal combination can also be handled by the pre-processing, 
means 41 analogically and/or digitally. The post-processing means 42 com- 
5 prise signal processing means which are needed, for example, at the base 
station of the radio system, but the function or structure of the post-processing 
means 42 is not important in terms of the invention. 

The substantial structures concerning the invention are means 43- 
45 which implement the method of the invention. A combined signal strength 
10 50 of the desired signals 23 of the cell 1 is formed in the signal means 43. A 
lota, strength 51 of both the desired signals and the interferences 13 ,s formed 
in the total strength means 44. By proportioning the strengths to one another 
,o a load result 52 in the means 45 and by comparing the result 52 to a pre- 
determined threshold value 53 in threshold means 46, the threshold means 46 
15 can inform contro. means 47 whether a change in data ^""^ J* " 
needed The control means 47 transmit, if necessary, ,n connection w,th the 
change command of the data transmission rate to other parties ,nvo,ved 
(subscriber terminals) by transferring the change command to a modu ator 48 . 
Ld onwards to the antenna 40. The con.ro, means 47 can also ^chang 
20 transmitter's transmission rate by controiiing the transm.ssion modutt or 48 to 
the effect that the data transmission rate changes. Using means 54 and 55 the 
magnitude of a threshold value 53 is changed accord.ng to the method of the 
invention. Means 40, 41. 42, 43, 44, 48 and 64 are conventionally located at 
he subscriber termina. or the base station. Means 45 and 60 are usuaf* lc- 
25 cated at the base station and means 46, 47. 53. 54 and 55 are usually located 
afthe base station or the base station control.er, However, the locat.on ,s un- 

essential for the invention. 

Figure 4 shows a block, diagram which implements the solution of 

the invention somewhat differently than the solution in Figure 3. The solution 
30 comprises an antenna 40. pre-processing means 41. ^'^ ^ 
42 signal-to-interference ratio means 60. frequency band means 61. date 
transmission rate means 62. multiplication means 63. measunng means for 
o" "gna. strength 64, threshold means 46, control means 47, transmission 
"eans 48 and threshoid value means 53 in which a threshold value ,s stored 
35 The solution functions in other respects substantially similarly as the solution 
Figu e 3 bu, regarding the means 60-63 the function is different. The s.gnai- 
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to-interference ratio means 60 forms a signal-to-interference ratio 70 being the 
objective and applicable to the operational circumstances. The signal-to- 
interference ratio 70 is signalled onwards to means 54 and 63. The frequency 
band means 61 possesses information on a bandwidth BW 71 used. The sig- 
5 nal bandwidth is typically predetermined. Information on a signal data trans- 
mission DS 72 is formed, or it is stored in the means 62. The data transmis- 
sion rate is typically predetermined but can also be detected from the signal by 
measuring in the data transmission rate means 62. In the multiplication means 
63 the signal-to-interference ratio 70 is proportioned, for example, in accor- 

10 dance with formula (2) by the bandwidth 71 (BW) and the data transmission 
rate 72 (DS) to a load result 52 and by comparing the result 52 with the pre- 
determined threshold value 53 in the threshold means 46, the threshold 
means 46 can inform the control means 47 whether the data transmission 
needs to be changed. Using means 54 and 55 the magnitude of the threshold 

15 value 53 is changed according to the method of the invention. In a conven- 
tional solution means 40, 41, 42, 47, 48, 60 and 64 are located at the sub- 
scriber terminal or the base station. Means 46, 53, 54, 55 and 63 are located 
at the base station and/or the base station controller. The location of means 61 
and 62 can in a conventional solution vary, and be at the subscriber terminal, 

20 the base station and the base station controller. However, the location is not 
essential for the invention. 

The solutions of the invention can be implemented particularly re- 
garding digital signal processing, for example, with ASIC or VLSI circuits. The 
functions to be performed are preferably implemented as programs based on 

25 microprocessor technology. 

Even though the invention has above been described with refer- 
ence to the example of the accompanying drawings, it is obvious that the in- 
vention is not restricted to it but can be modified in various ways within the 
scope of the inventive idea disclosed in the attached claims. 
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CLAlMS 1 A method for load control, the method being used in a radio sys- 
' tern comprising at least one base station (20) and a subscriber terminal (21 
and 22?which communicate with each other by transmitting and rece.vmg s,g- 
5 nals representing desired signals (23) and interferences (23, 13), c h a r a c - 

* * r ' * * Arming a combined signal strength (50) of one or more desired sig- 

0315 'fling a combined total strength (51) of the interferences (23 and 
10 13) and one or more desired signals (23); . 

forming a load result (52) measuring the load by companng the sig- 
nal <?trenath (50) and the total strength (51); 

companng .ha load resuit (52) with a ,hresho,d value (53) which . 
a predetermined measure for .he highest load .evel allowed, whereby, when 
LToad result (52) and ,he threshold value substantially differ from one an- 

°' her ' the load is balanced by changing the telecommunication rate. 

2 A method for load control, the method being used in a digital ra- 

• ■ . i™t „«. hase station (20) and a subscriber terminal 
dio system comprising a. least one ' p ^ receiving 

20 (2 1 and 22) which communicate with eacn omer y «i' t hir- 
signals which are desired signals (23) and/or interferences (23, 13). c h 

aCter '« signal-specifically one or more desired signal-to, 
interference ratios ^ ^ ^ ^ ^ ^ ^ ^ 

one or more desired signal-to-interference ratios (70) with corresponding s,g- 

ban " ^ — " ^hold value (53), which is 
compar y ^ allowed, whereby, when 

ancing the load by changing one or more telecommunication rates and/or s.g- 

35 nal4o-interference ratios. o characterized by form- 

4. A method as claimed in claim 2, characterize y 
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ing one or more desired signal-to-interference ratios (70) as a moving average 
value from the measured signal-to-interference ratios. 

5. A method as claimed in claim 1 or 2, characterized by 
reducing the data transmission rate when the load result (52)" is 

5 substantially higher than the threshold value (53); or 

increasing the data transmission rate when the load result (52) is 
substantially smaller than the threshold value (53). . 

6. A method as claimed in claim 1 or 2, characterized by, 
when the signals comprise digital symbols, 

10 reducing the data transmission rate in the connections having the 

highest energy per symbol, and 

increasing the data transmission rate in the connections having the 
smallest energy per symbol. 

7. A method as claimed in claim 1 or 2, characterized by, 
15 avoiding the establishment of new connections when the load result (52) is 

substantially higher than what is allowed according to the threshold value (53) 
until the load result (52) is again substantially smaller than the threshold value 
(53). . _ . 

8. A method as claimed in claim 7, characterized by form- 
20 ing the load result (52) repeatedly and by 

reducing the threshold value (53) by a value based on a mean -de- 
viation (54) of the previous load results (52) when the load result (52) is com- 
pared with the threshold value (53). 

9. A method as claimed in claim 7, characterized by priori- 
25 tizing the connection performing handover by adding a handover parameter 

(55) to the threshold value (53). 

1 0. A method as claimed in claim 7, characterized in that a 
base station (20) comprises measuring means for total signal strength (64) 
whereby 

30 the establishment of a new connection is avoided if the combined 

strength of a desired signal (23. 24) and a pilot signal is higher than a prede- 
termined minimum. 

1 1 . A method as claimed in claim 1 or 2, characterized in 
that when the radio system comprises cells (1) the telecommunication rates 

35 are increased or reduced in the area of each cell (1) irrespective of one an- 
other. 
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12 A radio system comprising at least one base station (20) and a 
subscriber terminal (21 and 22) which comprise at least one transceiver and 
which are arranged to communicate with one another by transmitting and re- 
ceiving signals which are desired signals (23) and/or interferences (23, 13). 
5 characterized by comprising 

signal means (43) to form a signal strength (50) of one or more de- 
sired signals (23, 24); 

total strength means (44) to form a combined total strength (51) for 

both interferences (1 3) and one or more desired signals (23, 24); 
10 comparing means (45) to form a load result (52) by comparing toe . 

signal strength (50) and the total strength (51); 

threshold means (46) to compare the load result (52) w.th a thresh- 
old value (53), which is a predetermined measure for the highest load level 
allowed, and^ ^ ^ ^ ^ ^ thresho , d va , ue (53) SUDStant ially 

differ from one another on the basis of the comparison, the radio system .s ar- 
ranged to balance the load by changing the telecommunication rate. 

13 A radio system comprising at least one base station (20) and a 
subscriber terminal (21 and 22) which comprise at .east one transceiver and 
20 which are arranged to communicate with one another by transmitting and re- 
ceiving signals which are desired signals (23) and/or interferences (23, 13). 
characterized by comprising 

signal-to-interference ratio means (60) in which one or more desired 
signal-to-interference ratios (70) are signal-specifically stored; 
25 frequency band means (61) in which information on a bandwidth 

(71) of one or more signals is stored; , 

data transmission rate means (62) which are arranged to form in- 
formation on a data transmission rate (72) of one or more signals; 

multiplication means (63) which are arranged to form a load result 
30 (52) by proportioning said desired signal-to-interference ratio (70) with said 
signal bandwidth (71) and data transmission rate (72); 

threshold means (46) to compare the load result (52) w.th a thresh- 
old value (53). which is a predetermined measure for the highest load result 

35 a ' ,OWed ' "len the load result (52) and threshold value (53) substantially dif- 
fer from one another on the basis of the comparison, the radio system is ar- 
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ranged to balance the load by changing the telecommunication rate. 

1 4. A radio system as claimed in claim 13, characterized by 
the radio system being arranged to balance the load by changing 

the telecommunication rate and/or the signal-to-interference ratio when the 
x 5 load result (52) and the threshold value (53) substantially differ from one an- 
other on the basis of the comparison. 

1 5. A radio system as claimed in claim 13, characterized by 
the data transmission rate means (62) being arranged to form one or more de- 
sired signal-to-interference ratios (70) as a moving average value from tf^ . 

10 measured signal-to-interference ratios. 

1 6. A radio system as claimed in claim 12 or 13, character- 
ize d by being arranged 

to reduce the data transmission rate when the load result (52) is 
higher than the threshold value (53); or 
15 to increase the data transmission rate when the load result (52) is 

smaller than the threshold value (53). 

17. A radio system as claimed in claim 11 or 12, character- 
ized in that when the signals comprise digital symbols, 

the radio system is arranged to reduce the data transmission rates 
20 particularly in the connections having the highest energy per symbol, and that 
the radio system is arranged to increase the data transmission rate 
particularly in the connections having the smallest energy per symbol. 

18. A radio system as claimed in claim 11 or 12, character- 
ized by the radio system being arranged to avoid the establishment of new 

25 connections before the load result (52) is again substantially smaller than the 
threshold value (53). 

1 9. A radio system as claimed in claim 16, characterized in. 
that the load result (52) is continuously formed and 

the threshold value (53) is reduced by a value based on the mean 
30 deviation of the previous load results (52) when the load result (52) is com- 
pared with the threshold value (53). 

20. A radio system asclaimed in claim 16, characterized by 
being arranged to prioritize the connection performing handover by adding a 
handover parameter (55) to the threshold value (53). 

35 ' 21 . A radio system as claimed in claim 16, characterized in 

that when a base station (20) comprises a measuring means for total signal 
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S,ren9,h '"he radio system is arranged to avoid .he establishment of a new 
connection i, the combined strength o, a desired signal (23) and a p„ot s.gna, 
is higher than a predetermined mimmum 
, 22 A radio system as claimed m claim 11 or 12. character 

i z e d in that when the radio system comprises cells (1) the rad.o system , ,s 
Ranged ^increase or reduce the data transmission rate separately ,n the 
area of each cell (1)- 
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